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(54) METHOD AND APPARATUS FOR MEASURING FILM THICKNESS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and 
apparatus for measuring the thickness of a thin film, 
especially of an extremely thin film, accurately in which the 
thickness of a thin film in a contact hole having a high 
aspect ratio and the thickness of the uppermost film of a 
multiplayer film can also be measured. 
SOLUTION: An apparatus for measuring the thickness of a 
thin film comprises means for irradiating a thin film on a 
substrate with an electronic beam 2, an electrode 5 
arranged in contact with the substrate 4 in order to capture 4 ;*« 
a through current flowing through the thin film to reach the 
substrate, means for detecting the through current through 
the electrode, and means for expressing the detected 
through current in terms of the thickness of the thin film 
based on a correlation data of the through current and the 
film thickness for a standard sample of same material as the 
thin film. 
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«^K-A*sjW«3ti'Cl>*a!Ce»9 4©ttB*a 
A*. 9l£fll©ttRflMR (X. Y) tftjl«ii9 5£*t 
(SS-ttTlBttttll (fiUMttiett^S) lOKEtW 
4. JtiMttRB. &&mT~5 1 1 iJttMUl 2CCJ: 
otrtfcRS *i. KffiS^6-> y 3 >K{bH©MJIK:£ 

»a. $£r#>6b. s/y3>mtR©«w»*3&i»3&» 

•SilBjBSCC, i/';n>^t)g>'^->ti9 6 kffljtrz 
*#ffl**. *BBc**»-3rcttl>Wll^r^clt-?tta 

jt#8&atm#. aattE«*©jiw*K:**tiT:i»4 

[ 0 0 2 8 ] $ 1 OEU*. 3>Sffi 1 0 1 ±KRW 

p>tt/c>y 3>Kfb)»i 0 2K7U 0 3*iRttT&*) v 
L. ^©*cc^T-t'-A^aA-rs. ^©Sfc*6i"; 

B. ftl 0 3*6flKlH.5Jiat>*tiB. ^t»flEl/t 
^S^"Jn>»fbKl 0 2tC!RiR3n4tl^fc*S. L 

o-rncci/^^ojstcftsj/'ja^bei 0 4 
ntctbtWL/tficci&syt*. ■€-©ffi48W5&r-&c tec «t 
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or^©Jgcc*s-> y 3>BMt:R©RJ*&fci£*tftH* 

mti, »»ta*»6i'y3>wui©iM«csaisn 
*. wc, tittKf'-^ttjWittjWiir*©?. lass* 

•5^B2^SaS-C*LTtet. ififfiWtffl(,»r*W© 

R*it#-f a. *»is*ffi-e^^©*ic*4-> y a > 

BMbll©»**«»*>* iPlB#K: •> y 3 ^HMUP* * - > 

©«tiR£r*«w«ffl*s. c©*a. m^^-A^i* 
ifiAotpK. x~> r u * ^ a Sj&RB&r t 

io tr-A©^tK#¥i§-c$>tiB. f-Axy^© 

^ttstj: o r£ c *wtt©£{b*m»TftB©JBtt* 

#«>S*aJHi*a. STB. Mfb«*«Hr,t:t>S*B^* 

sn. pf%B#iB3tis. *#«&i£fflffiiO'CB. * 

v =S- > ^**7&©3 > * * h * - ;l<jgjfc#©?PM#<S> 

TX-^i' f-it^©iftl>3>*i> htf-^TB. ran 
Uv>±i* 3 £J6©A-S saHRWKa&oTfcO . #cc 

-> y 3 >mmmiti l n >s 3 > $ ^ h ^ - ^ns©* # 

awrtiB. a»i'h*-ii/e©»ttt»Bei/fco. 
jgfetar c»s»> y 3 >tM©M*ffift«s 

[ 0 0 2 9 ] IH 1 1 HB. *^W©» 1 1 ©HJS0!l£^ 
2^7cCc^ii)§tiT 1 2^S©BW^*iWS*tf95?ffi 

aswefflccwi/ r^-j* 0 *>aa-c* *-i»Bfti>*>. m 

5e«HK*l>r. i'CSP^tCtlSIDftg-C^t-A^ 
30 M^SnSi^fC-r^,. ft*»»©£CC*&ltAl©EU9& 

S'JSf S Jt^cc B. ^©JSfc^T- 1* - A*H-»KB»)i 
< J:^(cm^t-A^SKK:^o 0 m^t-A©^£ 

Bffto-i*. «^t-AiBWB. »*«afi«:a5J:5K:z: 
^cKmT-tr-ASjtsrsftii^BmT-K-AWts 

t-AStffl«i4@Sor, BCH*z;>Gc«:*«i3-srfc 
*i>. «±©tt«W. «^^-AJB»«Bf©ryOcB«l 
1 1 2iMiim«l 1 3©Nfll«IEttU«:Ai6. RXil 
40 MiAWL^nbX. WH4tf*©ilS*fTl.>. H3«ift«> 

6f y3>»{tii©j|j»'vseft*ffi.». -^?n@i^i 1 

2 KattKKofcHKi/y 3>lMbK©Wft^o » h 
r*B. »K©i^EIW»«#ff6tiS. 
[00 3 0] 912E9B. *«ffl«:5/y3>|Wmi 2 

1. 2)iaCC7Jl'5-^Al 2 2^©ife)ia!Si> ^u-r 
■e©TCC-> y 3 1 2 3«©£$&Kft>&£&$JI 
B©9J5e*^Lri»i. l^t-Al 2 4*l«sf*ffl*> 

6 ikvfis©ftiamE-cj)n ji $ h/cm^ tr- a zmm 

■Si. SE^e>50rw®g$-C©ai3Ccm^tf-A^gJii 
50 -TS. U>CpL. bu^U/cJ:5CC. Mji^ffiKiJSP^RtS 
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**. *ffirt>6 lilted 2 3 >&{b 
Ml 2 1 i7;U5 1 2 2B^«*»WJt#W&4fc 

A, l(llJB©IW«:tt«i/fcii^«^*Jttttsn. »ii 

3i*r©B«3Wioideu:-c**i«. mmztiznmn 

n t % 2 nsrflna-f s «j a >m m tr*? © 

H©-> y n >MtJftDltW£fcis**'t&*&. io 

[0 0 3 1 ] m\ 3H«. ^';3>*«1 3 1±(CSW 

6n/cr^5iefii 3 2±tc. s(cs/'j3>BMbJSi 3 
3 *j»(S s n. -e-c-gftfl-K:^ i 3 4 aisw e>tiT*$ 
o . ^©jscc*5i/ y i 3 s<Dmm*m%.-$ 

S«£*ij*L"tl>S. ftl 3 4(cm^e-A 1 3 6£g 

0 . s/ y a >K{ts©MJi JcJtw Ut-&m?-£»ffl-r 

5, *©ttWLfc**Bft*6*K:Hi6i»£t>**i«. 

?t*«fiSi/rc>*vy3>BWfciii 3 3cc«iRsn*«i 

>BMkKtaaLfcWfctt. £H@3|g l 3 2©JgJI*$lo 
nnJ:9<>JW.>it£B. ?t©fi«:*«i/y=i>«ftKl 3 

5©^JIKitfflLfcfiK&£fctf>, ^©ffl^jMS-rSC 
iCCioT, ft©JgK*S^y 3>${blg©]IJiE ; Bn& 
<W5ffl5fcS. £Kffi#©BH* J Mnni±'3fc»t>*§£K 

B, B3^©T«:**i/ 'J 3>SS 1 3 1 ifit,<Dr.'Xnir 
ttfflfcjrareft«:R»&^*.afc«>. *©»£«: B. -> 

T. ft<D&<Dis y 3 >fltf tlt©MJ*&flift<caiS-C* 
4. 30 
[003 2]»14HB. *«ffl{C^y3>iMtlll4 

1. 2JlB«cftfUU4 2*LT*©T«:J'y3>WR 

1 4 3^©£8»ga>/E>&siHi)a©a<j5e£*L-a> 

3. *f 1 4 4*ttfl*90>6 1 k VSg©flniI 

™easT©gi3(cs-T-tr-A*is(a-rs. t/a>u fr 

j$l,fcj:5tc, JtfflWftKie»*&HT©tt. SB* 6 

11*5^^2 »*»ia^-si/y 3 >«{b«i 4 1 tmt 
mi a 2 Bz^c^ttfflikJ&iaa: sr i ji ©igji 40 

1 0 nm«±-C*n«. VM3ft*JtiMi*©*&;SB 
»3Jli&&©IB»**Wttl,»fc«!>. m l»i^2®«r« 
fiSf h"y V 3 >IHIJI&MIJI©^X**ttlH»**K 

[0 03 31W15BB. J/ya>3S1Rl 5 1±CC»» 
fcttfcSfUl 1 5 2±CCMK^ y n>Mfkfil 1 5 3DW 

fiKSn. ^©-SP^CC7\1 5 4*^W6ntte0. *© 50 
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Jg{C<jj5»>y3>8Mtlgl 5 5©W**WJE*- zmsz 
fjkLX^Z. 7U 5 4&cm*tf-Al 5 6*SfcMfT 

s. we-Atw:©!©^ 3 r/Hftiitcsg ->y 3 

>BMtII©IIW«:tt«LA:^«**ttai1-*. 
Wl/fc«*Bft:fo6tt{easii£t>*ft«, TttJ&St/ 
T^^i/ya^lMtill 5 3K«kiR8h*J1^4*4. 

LA>U t,>m«:i/57>:©JSK:*svy3>iMbBI*ji 
jBl/fcftifcB. SfbiH 1 5 2 ©jRJWHQnkfc 0 t>JWr>» 
£B. ?t©fiCC*45/y3>IWtm 5 5©jgJf{Cj:bfll 

JS{c*SJ/y3>«{fcil©BWSrftlSWffl*5. Mb 

Ji 1 5 2 ©M/itflOnmJ: 9 fc» l>if£KB> BK©TtC 

*^^>;3>ssi 5 lfrfco-arafftitiMtiwtflE 

ltd»fc1««t^JW¥**KJ:o'C. ^©JS©J/y 
3 >K{b®©)8JI?rffl|g(CSrj^-c^ 
[ 0 0 3 4 ] » 1 6 HB. *»H©JS=©36II0I5MI*^ 

c t Ksmwh s. * 1 it^Lfci 

J5S«c. -&WffcttlS (~;WI*tttH#«) 1 6 2fc«fc 

#*©«#**«•*• an** 1 6 i # $ 6 Kin*, stiyt 

WsEi/lotl,^. mr&Ucfc^fc. ftj£.(D®Wlc-l£. 

ijta«at©2-3«:»iii(y. «©bq(kba (i) 
e>ns. *©»«©saB. «jea«©-**^S!flUit 

fcicflMWcHW?**. Sf-j-r. *©w**ig^K:a!l 
wccs*o. »amss©^4fijffl-rsj:«3 < iEEttciijf 

(r>4«^tcBWH*«f*ff9»tffl**. -^m 

^*fflir>riw*jHsra«B-rB. a^^isffjfi©^ 
ffi©i»***<*w*te». isiD^y3>^bii©M 

/i©KifsfTfe. JS0K**«»tK:J:S«tt©tt8i«cJ:o 
T> 0iRSti5^X* : F©a3^^fc-J"5*St»B±-C© 

- f tvmuc*) m*^. «t s ttx©»*r©jaMWJj£ 
Ba*&t». l*^. mamflSEiis^-^^^wc^ 
ur^a>ii^tfofc©%K:. -e©ffi?rfflt,^t:r;xs^ 
©»«I!I!i***»tk©zi^t- amscc^gL-r s*tc 

[0035] 

*B^S*8I*fcBIM«!Ct*ttKJ:h«. «T©<fc 
5tt«6**iW*. fi£*-CB^pIt|-C*o/c^yy- h 
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c mn<omfrhts.z>m®xt>. mm<o 

iMtJI. T^so^fcffl^-ctawofcaJ. X&WteZti 

ft3££t £&<W. Mo. Pt. Au, Cu. Ti. 

F\ SftK. ttSf«#. tf'J-fs F. U^X 
F, 7;b*n#-#>. KJg. geM. DNA3?*6i9) 10 
5*m©Ji»aK3£K|£«-J-S***W*4. 7\!©ff5tt*>- 

f*f4©ft^ffl-C£>sm 1 JS i» 2 l©^«-f ttWtk* 1 

»{ci6iit«*fi«»aEr*ii^Ktt. jcQftoflBME* 
JMttrr©s»tm©l^**© 
«*5*©flseK3fWC**. a3&ftJSffi£ffli>?aib 

-r&«aaaBiorfwc*5. »s©Ma®s«. s 
sorbs* 1 9 w t -ttm ttwmx-im o r c > a 
a«. stiratcgBtciia ») tc-ttatxDm 

ffi*R»Tfc1»b&l>. Sfc. S«©RM(titSilijS#$> 
orfc. *|BW©M£#ffittfWC*4. 
[Bii©nit«W»] 

[an *aw«cff*«JWdsaMi©iii-©ioi9B» 

£7n-fWS0-C#>&. 30 

[H2] v y =»MfUi©MJV£ii9<ik©pqff«^ 
far**. 

[03] ^^©jOMmSSHratig Blfil ttK«©W 

[04] ^^©fiwai^jB7fli^ffi%eHs(©^ 

-cabs. 

[05 ] ^^©lUHH^S-CMS^ni&tm©?! 

[06] $2£Bjj©M/¥®J^Hr$J^W^i*f4©0! 

-?$>•£„ 40 

[07] ttwawm&mvmttmtti&WH 
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[08] *mw<Dmmm%&vwimmj:&mm 

[09] *^?3k: % sfflJia'JSKB©^- (DMkSS 
©#rc&s. 

[010] *JM(Cff&JOTM^H©*::©Xfk$ 
MtettW*Sfc*>©*«H£. **i«c <t QM&TOftrl* 
ftofljr**. 

[011] *^(c^^M0i l JSSg©0-©IQ®» 
f4o0j-cas. 

[012] #»n© iwaiesBTMs-r sbhow 

[013] *&H©ra*^$»?ai£? £Kf4©til 

[014] *im©iwa!£aa-?M£-r * wsj©« 

[015] *£9i©MK! l^^g-CSiJS-T &Ktt©fft 

[0i6] *mifc%zmmmkm.om=<Dmm 

[017] #&W©)fiI£l&HJT6fc&©0r&5. 
[018] J/ U n>®{t)g©raJi£Mffi®7[£©Wtfc£ 
frf0-C*&„ 

[019] u^mimijmgiZfKtm-c&z. 

[W#©»W] 

1 BRK&<»M) 

2 Vftf-A 

3 (m^t-Ajiw^g) 

4 WR 

5 *R 

6 tnkWBs <«**m*«) 
i o Kttia 

1 1 ft&mf-mmgis immm&gt) 

1 2 ftttSai (KJ9lft*3$l) 

9 5 mmmrn 

1 6 2 ruwr?*B« (r^m^mmst) 
i 9 5 r^m^- 

i 9 6 ~,xm*mm (z^wkmjmh^r) 
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